A lower proportion of dietary saturated/monounsaturated/polyunsaturated fatty acids reduces the expression of adiponectin in rats fed a high-fat diet.
The role for the amount of different dietary fatty acids in regulating expression of adiponectin and metabolism of glucose and lipids has been implicated, but the optimal amount has not been established yet. To address this issue, we fed male Wistar rats with either chow diet or various high-fat diets (HFDs) for 12 weeks. The HFDs contained the same percentage of fat (35% energy from fat) but had different proportions of saturated/monounsaturated/polyunsaturated (S/M/P) (1:1.7:1.2, 1:1:1, 2:1.5:1, 1:2:1, or 1:1:2) fat. Glucose and lipid metabolism and adiponectin expression were subsequently examined. In comparison with chow diet, HFD with any proportion of S/M/P increased energy intake but had no obvious effect on body weight gain. The HFD with the S/M/P proportion at 1:1:1 or 1:1:2 significantly decreased the serum triglyceride level and increased the serum level of high-density lipoprotein cholesterol in comparison with the HFD with the S/M/P proportion at 1:1.7:1.2, 2:1.5:1, or 1:2:1. The HFD containing the highest level of saturated fatty acids (S/M/P proportion at 2:1.5:1) increased levels of total cholesterol, low-density lipoprotein cholesterol, and blood glucose. Levels of serum insulin and the homeostasis model assessment of insulin resistance index were significantly increased by HFD with S/M/P proportions at 1:1.7:1.2, 1:1:1, 2:1.5:1, or 1:2:1 but not by the HFD with the S/M/P proportions at 1:1:2 (containing the highest level of polyunsaturated fatty acids). Levels of adiponectin messenger RNA in subcutaneous and visceral adipose tissues were reduced by the HFD with the S/M/P proportion at 1:1.7:1.2 or 1:1:1 but increased by the HFD with the S/M/P proportion at 1:1:2. These changes in expression of adiponectin were inversely associated with those in levels of triglyceride, insulin, and homeostasis model assessment of insulin resistance. Together, the proportion of different fatty acids in diets plays an important role in expression of adiponectin and metabolism of glucose and lipids. Specifically, the proportion of S/M/P at 1:1:2 can promote expression of adiponectin, improve metabolism of glucose and lipids, and increase insulin sensitivity.